Electrospinning is easy technique that offers great flexibility in high loading capacity, selecting materials and high encapsulation efficiency, that makes it proper for medical study such as wound healing, tissue engineering and regenerative medicine and drug delivery. Active pharmaceutical ingredients can be incorporated into electrospun materials by blending into a solution of the encapsulating polymer or coaxial electrospinning to produce core-shell structures. The release profile of a drug into the body can be designed and controlled by careful selection of the fiber composition and control of its size, structure and morphology. This study reviews several aspects of electrospinning in the use of electrospun nanofibers in drug delivery.
Introduction
In the field of tissue engineering and regenerative medicine, electrospinning devices for medical applications are used to make materials and structures that closely mimic the native more cellular matrix within our tissues in order to provide optimum conditions for the repair of damaged tissues. Electrospinning devices are also used in the development of wound care products. The high degree of porosity, small pore sizes and large surface area of electrospun mats make them ideal for use in wound dressings, where they provide effective protection against bacterial infection of the wound surface whilst allowing the exchange of wound fluids and gasses through the dressing. Electrospinning devices can be used in the development of drug delivery systems. Active pharmaceutical ingredients can be incorporated into electrospun materials by either blending into a solution of the encapsulating polymer, or by coaxial electrospinning to create core-shell structures. The release profile of a drug into the body can be designed and controlled by careful selection of the fiber composition and control of its size, morphology and structure. The encapsulation of bioactives and/or pharmaceutical ingredients by electrospinning can provide protection against their degradation or interaction with their environment [1] .
Electrospun Nanofibers in Drug Delivery

Vitamins
Electrospun fibers of vitamins, antioxidant and antiinflammatory drugs are mostly given by transdermal route [2, 3] .
The transdermal drug delivery system delivers the drugs locally or systemically via the skin. This is suitable for drugs that cannot be taken by the oral route [4] . Taepaiboon (ethylene-co-vinyl acetate) (PEVA), PLA and their 50:50 blend to deliver the drug for treating periodontal disease [6] . They reported over five days of release with PEVA and the blend, suggesting their applicability in controlled-release technology.
Anticancer Agents
Anticancer agents have been incorporated into electrospun fibers with polymers such as PLA, PLGA and PLLA for postoperative chemotherapy. A water in oil emulsion, with water soluble drugs in aqueous phase and polymeric solutions of PEG-PLA in chloroform as oily phase, was prepared and electrospun to obtain fibers [7] .
In a study, hydrophobic paclitaxel and hydrophilic doxorubicin were simultaneously loaded in the emulsion-based electrospinning process for multi-drug delivery [8] . The cytotoxicity study of rat Glioma C6 cells showed higher inhibition and apoptosis in combination therapy compared to the single-drug system. In another report, an in vitro cytotoxicity study of the same cells showed a sustained release of platinum-based cisplatin for more than 75 days without burst release and four times better cytotoxicity
Nanoparticle Filled Nanofibers
Electrospun nanofibers containing nanoparticles has been usually studied for different applications. In drug delivery, these novel impregnated nanofibers are being explored in the areas of wound care, dental engineering, regenerative medicine and for cancer treatment. A research conducted by Lee et al. studied the efficacy of chitosan (CTS) nanofibers containing silver nanoparticles for topical wound care. The nanoparticle solution obtained was then poured into sodium hydroxide resulting in the formation of CTS/AgNPs composite, which was further subjected to electrospinning to form nanofibers. The prepared fibers showed excellent antibacterial activity against P. aeruginosa and methicillinresistant S. aureus when compared to the pure CTS nanofibers [10] .
Conclusion
By suitable selection of polymers, it is now possible to deliver various anticancer drugs and antibacterial agents in a required manner using electrospun nanofibers. In order to make further progress, it is necessary to identify means that allow largescale fabrication of nanofibers with desired mechanical and morphological properties in a reproducible manner. Further progress in the field of electrospun nanofibers will require continued assessment in vivo.
